Abstract: This study theoretically analyzes the effect of decoupling punitive damages under the adversarial system. Decoupling means taking punitive award windfalls away from plaintiffs and placing them into state-administered funds. In particular, it aims to reveal the incentive structure of decoupling and examine how this affects human behaviors. Although some commentators argue that decoupling punitive damages effectively disgorges plaintiffs of any potential windfall without diminishing the deterrent effect of punitive damages, we demonstrate that decoupling actually reduces the deterrence effect under the adversarial system.
Introduction
This study analyzes the effect of decoupling punitive damages under the adversarial system. Decoupling means taking punitive award windfalls away from plaintiffs and placing them into state-administered funds, and the adversarial system means a procedural system where the trial process is party-controlled. We demonstrate that decoupling reduces the deterrence effect of punitive damages under the adversarial system. In particular, this study aims to reveal the incentive structure of decoupling and examine how this affects human behaviors.
Punitive damages, also called exemplary damages, are a form of damages sometimes awarded in addition to compensatory damages, which compensate plaintiffs for the harm they suffered owing to the defendant's activity. Punitive damages are a settled principle of common law, especially in the United States. However, they are a matter of state law, and thus differ in application nationwide.
A main rationale for the imposition of punitive damages is deterrence. Punitive damages are meant to punish the perpetrator of a tort and deter similar egregious conduct from occurring in the future. Law and economics scholars present more sophisticated rationales based on the theory of deterrence in economics (see, for example, Cooter, 1989; Polinsky and Shavell, 1998) . They argue that punitive damages are necessary in some cases. For instance, when injurers who ought to be liable escape suit (because, for example, it is difficult for victims to identify them), their expected payments will be less than the expected harm they generate if they are made to pay only compensatory damages. In this case, in order to maintain the deterrence effect, damages must be raised above the level of harm, that is, punitive damages must be imposed.
However, in recent years, a number of criticisms have been leveled against the imposition of punitive damages, notably because of the huge amounts often gained by plaintiffs. Some courts and commentators have characterized such high punitive damages awarded as an unjustified "windfall" for the plaintiff. For instance, Justice Harlan stated in his dissent in Rosenbloom v. Metromedia, Inc., "from the standpoint of the individual plaintiff, such [punitive] damage awards are windfalls " (1971:74) .
To address such criticisms, many US states have enacted tort reform legislations. For example, decoupling punitive damages (Polinsky and Che, 1991) , also known as "split-recovery" statutes, state that punitive damages be paid to the state rather than to the plaintiff. Indeed, in his dissent in Smith v. Wade, Chief Justice Rehnquist suggested that the windfall effect could be avoided by the confiscation of the entire amount awarded as punitive damages and observed "[e]ven assuming that a punitive 'fine' should be imposed after a civil trial, the penalty should go to the State, not to the plaintiff" (1983:59). The split-recovery statutes thus far enacted by states do not go this far, however. They only allocate a percentage of the punitive awards to the state. 1 Some commentators argue that decoupling effectively disgorges plaintiffs of any potential windfall without diminishing the deterrent effect of punitive damages since the amount the plaintiff can get reduces, whereas the amount the defendant must pay remains constant (Shores, 1992; Sloane, 1993) . For example, Justice Shores, a member of the Alabama Supreme Court, argues that a split-recovery statute "retain[s] the benefits of punitive damages, punishment and deterrence of willful and wanton conduct, while eliminating their major limitation [which is the financial windfall]" (Shores, 1992:62) . Similarly, Polinsky and Che (1991) argue that the decoupling liability system, in which the awards paid to plaintiffs are generally less than the liability imposed on defendants, is generally desirable because whenever plaintiffs' recovery equals defendants' damages, the same level of deterrence can be achieved at a lower social cost by lowering recovery and simultaneously raising damages. Kahan and Tuckman (1995) introduce lawyers into the model, but still conclude that decoupling can be used to reduce litigation costs while maintaining deterrence in the absence of agency problems in the plaintifflawyer relationship.
However, we dispute whether the decoupling liability system can actually serve as a device that both reduces the punitive damages awarded and maintains deterrence. Indeed, this study contrarily demonstrates that decoupling makes it easier for the defendant to carry out harmful activities. Moreover, even if the amount of punitive damages is raised in an attempt to set off the reduction in the deterrence effect on the defendant, we find that it has the opposite result to what was intended and leads to more reduction.
In this study, we introduce the adversarial system, a prevailing legal system in common law countries, into the economic model of decoupling. Under this system, two litigating parties present their arguments and evidence and an impartial person or group of people, usually a jury or judge, decides the winner. Notably, few studies have theoretically considered the deterrence of defendants' activities and elimination of plaintiffs' windfalls under the adversarial system. Although Choi and Sanchirico (2004) consider a similar situation, they focus on the social welfare of decoupling and their findings on the deterrence effect are ambiguous. That is, they argue that when the litigation effort is endogenous, increasing damages imposed on defendants could raise or lower deterrence. Moreover, while Landeo et al. (2007) analyze the deterrence effect of the decoupling system, they do not incorporate the adversarial system into their model.
By contrast, we demonstrate that the deterrence of defendants' harmful activities and elimination of plaintiffs' windfalls are incompatible under the adversarial system. By removing the possibility of plaintiffs benefitting from windfall awards, the decoupling liability system lowers plaintiffs' economic stakes compared with those of defendants. This undermines plaintiffs' incentives to compete with defendants and reduces the former's probability of winning the case. Then, this leads to a decline in the number of lawsuits by plaintiffs, which results in the degradation of the deterrence effect.
The remainder of the paper is organized as follows. In Section 2, we present the decoupling liability system model. We divide the model's timeline into four periods and analyze them in reverse order. In Section 3, we present our conclusions and suggest future areas of research.
Can Decoupling Deter Harmful Activity?
2 The decoupling liability system model Our model has one risk-neutral injurer (hereinafter, "defendant") and many riskneutral potential victims (hereinafter, "plaintiffs"). The following timeline, depicted in Figure 1 , shows the timing of the model.
In period 0, the legal authority announces a damages rule such as the decoupling liability rule. In period 1, the defendant (e.g., a manufacturer) chooses whether to engage in a certain activity.
2 If he chooses to engage, it brings benefits to him but causes harm to the plaintiffs. If he chooses not to, it causes no harm to them. 3 We assume that this activity is subject to strict liability. In period 2, the plaintiffs decide whether to file suits. We assume that they file suits only when they suffer harm. In other words, there are no frivolous lawsuits in which the plaintiffs file suits when they suffer no harm. Period 3 is the trial phase. 4 Each trial matches one of the plaintiffs with the defendant. The plaintiff and defendant choose the extent of effort they make to present evidence and persuade the jury or judge. Then, the court decides whether the plaintiff wins the case. If she wins, the defendant bears strict liability. The plaintiff obtains only compensatory damages, whereas the defendant must pay compensatory and punitive damages.
In the following subsections, we describe the details of the model in reverse order of the timeline and analyze them, solving the model by way of backward induction.
Period 3: the trial
Suppose that the defendant must pay both compensatory and punitive damages when the plaintiff wins the case. We define Rð > 0Þ as the amount of compensatory damages, which is equal to the amount of harm the plaintiff suffered, and αð! 1Þ as the multiplier of punitive damages. In this case, the defendant's total payment is αR and the amount of punitive damages is ðα À 1ÞR. However, under the decoupling liability system, the plaintiff cannot receive the entire amount the defendant pays. For simplicity, we assume that the entire amount of punitive damages awarded is confiscated, as suggested by Chief Justice Rehnquist. This means the plaintiff receives only compensatory damages.
We further assume that the adversarial system is adopted at the trial. The adversarial system, previously modeled by Tullock (1975 Tullock ( , 1980 , Parisi (2002) , and Froeb and Kobayashi (2012) , is a procedural system where the trial process is party-controlled. The judges or jurors decide which parties win based on the evidence and arguments they present. This system contrasts with the inquisitorial system, where the judges independently search for the true facts in the case.
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While the procedural systems in most countries have elements of both systems, we adopt a pure version of the adversarial system to highlight its main feature. Further, we assume that the probability of prevailing in litigation is determined solely by the relative efforts of the parties at the trial.
Following the previous studies noted above, we model the adversarial system as follows. During the trial, the plaintiff and defendant present their arguments and evidence. The efforts expended on this task by the plaintiff and defendant are x ! 0 and y ! 0, respectively. 6 Based on their efforts, the jury or judge decides the winning side. As a result, the plaintiff's probability of winning the case is determined by both parties' efforts. 7 The probability function is defined as follows.
The plaintiff wins the case and the defendant bears strict liability with the probability of pðx; yÞ. 9 We can easily obtain the derivatives of pðx; yÞ; p x > 0, p xx < 0, p y < 0, and p yy > 0 as well as the cross derivative p xy ¼ ðx À yÞ=ðx þ yÞ 3 .
Moreover, it is assumed that the plaintiff incurs fixed cost k 2 ½0; k. 10 We assume that cost k is positive since it includes a variety of costs during the trial. For instance, it includes the opportunity costs of time for the plaintiff to file a suit and the psychological costs or mental burden on the plaintiff. It is also 7 The amount of damages awarded could also be determined by both parties' efforts. 8 This is called Tullock's contest success function, which has several types of derivations. First, this function has a stochastic foundation. Assume that the plaintiff wins the case when her effort x at the trial exceeds that of the defendant y. Let q 1 and q 2 be noises, which mean that the judges or jurors misperceive the efforts expended by the plaintiff and defendant. The noises q 1 and q 2 are assumed to be independent draws from an exponential distribution FðqÞ ¼ 1 À e Àaq where a ( > 0) is the parameter of the distribution. As Hirshleifer and Riley (1992) and Konrad (2009) demonstrate, we can derive Tullock's contest success function used in eq. (1) from this setting as follows. In the first step, we consider the conditional probability of the plaintiff winning for a givenq 2 and ðx; yÞ, which can be written as probðq 1 x >q 2 yÞ ¼ 1 À probðq 1 q 2 y=xÞ ¼ e Àaðq 2 y=xÞ . We then consider the unconditional probability, which can be written as pðx; yÞ ¼ probðq 1 x > q 2 yÞ ¼ Ð 1 0 e Àaðq2y=xÞ f ðyÞdy ¼ x=ðx þ yÞ.
For the extension of these derivations to the n-party setting, see Jia (2008) . Second, Skaperdas (1996) provides the axiomatic foundations of Tullock's contest success function. Third, Stergios and Vaidya (2012) demonstrate that this function can be derived by linking evidence production and Bayesian inference. 9 Note that the probability 1 À pðx; yÞ can be regarded as the probability of the court making a "type-II" error. We assume that the activity in which the defendant engages is subject to strict liability. It follows that the truly guilty defendant escapes liability with this probability. Following the terminology of previous studies such as Mungan (2015) and Lando and Mungan (2015) , we call this court error a "type-II" error, while the court error that truly innocent defendants are found liable is called a "type-I" error (cf. Polinsky and Shavell (1989) and Hylton (1990) define type-I and type-II errors the other way around). The occurrence of such court errors is inevitable under the pure adversarial system, where the court's decision is solely based on the efforts of both parties. However, the court cannot make a type-I error in our model because we assume that no harm is incurred by the plaintiffs when the defendant chooses not to engage in the activity and the plaintiffs file suits only when they suffer harm. 10 The defendant may also incur a fixed cost, but for simplicity, we assume that this is zero. As stated in footnote 16, our main result does not change even if this cost is positive.
assumed that k > 0 and that k varies across plaintiffs. Further, k is uniformly distributed.
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The plaintiff decides her effort level x to maximize her expected trial payoffs:
Since the first-order condition is p x R À 1 ¼ 0, the plaintiff's reaction function is
Likewise, the defendant's optimization problem and reaction function are as follows:
Figure 2 shows these two reaction functions.
The reaction curves depicted in Figure 2 have distinctive shapes. They have not only strategic substitute parts, which means that the curves slope downward, but also strategic complement parts, which means that the curves slope upward. The Nash equilibrium, which is the intersection of the two curves, is located in 11 This assumption is only for analytical simplicity and is not essential for this study's results. We obtain similar results even when we assume other distributions such as normal or triangular.
the strategic substitute part of the plaintiff's reaction curve and the strategic complement part of the defendant's reaction curve.
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We can find the following Nash equilibrium ðx Ã ; y Ã Þ by solving simultaneous eqs (3) and (5):
We examine the comparative statics of this equilibrium. The defendant increases his effort as the multiplier rises since
By contrast, the plaintiff reduces her effort as the punitive damages multiplier increases, where α > 1, since
Thus, we can derive the following lemma:
Lemma 1 Under the decoupling liability and the adversarial system, as the punitive damages multiplier rises, the defendant increases his efforts to present evidence and arguments, whereas the plaintiff reduces her effort.
The rise in the punitive damages multiplier forces the defendant to expend more effort since he wants to avoid a huge amount of damages. This indirectly affects the plaintiff's effort level. That is, the increase in the defendant's effort level discourages the plaintiff from competing. This holds because the cross derivative is negative (p xy ¼ ðx
. 13 It is negative because the defendant always expends more effort than the plaintiff in the equilibrium (y Ã > x Ã ). Since the defendant's economic stake is greater than that of the plaintiff, y Ã is greater than x Ã .
12 In Figure 2 , the reaction curves appear to intersect on the coordinate origin. However, this is not a Nash equilibrium. Both parties have an incentive to deviate from this point unilaterally. If the plaintiff increases her effort slightly and the defendant's effort level remains zero, the probability of her winning jumps from 1/2 to 1. The same logic holds true for the defendant.
13 In previous studies such as Kahan and Tuckman (1995) and Choi and Sanchirico (2004) , this cross effect does not exist, since p xy ¼ 0 is assumed.
We obtain the plaintiff's probability of winning the case in the equilibrium as follows:
We check the comparative statics of this equilibrium:
Lemma 2 Under the decoupling liability and the adversarial system, as the punitive damages multiplier rises, the plaintiff's probability of winning the case decreases.
This lemma is the consequence of the adversarial system. As we show in Lemma 1, when the punitive damages multiplier rises, the defendant increases his efforts at the trial and this discourages the plaintiff from competing under the adversarial system. Thus, the plaintiff's probability of winning the case decreases.
Period 2: plaintiff's decision to sue
In period 2, the plaintiff anticipates the trial result (in period 3) and calculates her expected payoff of filing a suit. Based on these factors, she decides whether to sue. In our model, since her expected payoff of suing is pðx Ã ; y Ã ÞR À x Ã À k and her payoff of not suing is zero, the plaintiff sues only when
In condition (11), T is defined as the plaintiff's expected payoff of suing other than the fixed cost of the trial. Since k is assumed to be uniformly distributed from 0 to k and T ¼ R=ð1 þ αÞ 2 is greater than 0, the condition (11) can be depicted as shown in Figure 3 . Can Decoupling Deter Harmful Activity?
As shown in Figure 3 , if T k, then the plaintiffs of k 2 ½0; T file a suit, whereas those of k 2 ðT; k do not. If T > k, all the plaintiffs file suits. From now on, we focus on the situation when T k, because in the real world it is natural that at least some people would choose not to file a suit.
We analyze the relationship between T and α:
It follows that the number of plaintiffs who file suits decreases as the punitive multiplier rises.
Period 1: defendant's activity
In period 1, the defendant chooses whether to engage in a certain activity. This activity has a negative externality, which means it brings him a benefit β ( > 0) but inflicts harm R on the plaintiffs. By anticipating the results of periods 2 and 3, the defendant calculates the equilibrium expected cost of this activity, denoted by W. Since the rate of plaintiffs' suing is T= k when T k, the defendant calculates W as follows:
The derivative of W with respect to α is as follows:
The sign of W α is negative since 4α 2 À α À 1 > 0 when α ! 1. This means that the expected cost W of the activity decreases as the punitive damages multiplier rises.
14 As W continues to decrease, it is more likely that W becomes smaller than the benefit β from the activity. By contrast, when expected cost W is greater than 14 As mentioned earlier, we consider the situation when T k in this subsection. Suppose T > k, all the plaintiffs file suits and the defendant's equilibrium expected cost W becomes αð1 þ 2αÞR=ð1 þ αÞ 2 . Since W α ¼ ð1 þ 3αÞR=ð1 þ αÞ 3 , the sign of W α is positive. It follows that W increases as the punitive damages multiplier α rises, as opposed to the case when T k. However, note that T decreases as α increases, as we demonstrate in eq. (12). As a result, if α exceeds some threshold, the magnitude relation between T and k is reversed, and then the case becomes the one when T k.
benefit β, the defendant does not engage in the activity. 15 Thus, we can state the following proposition.
Proposition 1 Under the decoupling liability and the adversarial system, the defendant is more likely to engage in an activity that has negative externalities as the punitive damages multiplier rises.
Although the deterrence effect is conventionally expected to increase to match the rise in the punitive damages multiplier, Proposition 1 reveals that the opposite is true under the decoupling liability and the adversarial system. 16 As we show in Lemma 2, the adversarial system decreases the plaintiff's probability of winning the case as the punitive damages multiplier rises. This reduces the plaintiff's incentive to sue and increases the defendant's incentive to engage in a harmful activity.
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This proposition may have practical significance because some commentators point out that courts would impose higher damages on defendants if the state were to introduce the decoupling system. 18 In other words, the courts are
15 Strictly speaking, we should assume β 3R 2 =16. This is because the maximum value of
WðαÞ is Wð1Þ ¼ 3R 2 =16. The defendant always engages in a harmful activity regardless of the value of α when his benefit β from the activity always exceeds his expected cost W of the activity.
16 As mentioned in footnote 10, we assumed that the defendant's fixed cost at the trial, which we call k d , is zero. However, Proposition 1 holds true even when k d is positive because the sign of W α is negative. We can demonstrate this as follows. In this case, the equilibrium expected cost of this activity
As with eq. (14), the sign of W α in this case is negative because 4α 2 À α À 1 > 0 when α ! 1. Thus, we can state that the defendant is more likely to engage in the activity as the punitive damages multiplier rises. 17 The incorporation of a certain type of noise into the model highlights the importance of the adversarial system to this result. We redefine the probability of the plaintiff winning the case shown in eq.
(1) as pðx; yÞ ¼ ðx þ bÞ=ðx þ y þ 2bÞ, where b > 0. Amegashie (2006) explains that "b" in this function is a measure of the degree of noise, which captures how sensitive the probability of victory is to the players' efforts. In our setting, this can be interpreted as the extent to which the court system is adversarial. In other words, as b becomes large, the court finds it hard to respond to the efforts made by the parties. By using this new function, the defendant's equilibrium expected cost W becomes ð1=
becomes positive when b exceeds some threshold, while W α becomes negative when b is small. This means that Proposition 1 holds when the court system is sufficiently adversarial. 18 For the reasons why courts impose higher damages, see Robbennolt (2002) . First, if the punitive damages are awarded to the state, the jurors and judges might find some personal interests to award a higher amount. For example, they might believe that if the state receives Can Decoupling Deter Harmful Activity?
likely to raise the punitive damages multiplier in such cases, resulting in an (admittedly unintended) reduction in the deterrence effect, as we show in Proposition 1.
Period 0: comparison with other liability systems
Finally, we compare the decoupling liability system with the coupling system that allows the plaintiff to receive both compensatory and punitive damages. The latter is a normal system in most common law countries that have punitive damages but do not have split-recovery statutes. Since the derivation process is the same, we describe it only briefly. Under the coupling system, in period 3, the plaintiff maximizes pðx; yÞαR À x Àk and the defendant minimizes pðx; yÞαR þ y. By solving these optimization problems, we can derive a Nash equilibrium ðx c ; y c Þ ¼ ðαR=4; αR=4Þ. Based on the equilibrium, the plaintiff's probability of winning the case pðx c ; y c Þ is calculated as 1=2. Thus, her expected gain from the trial is pðx c ; y c ÞαR À x c À k ¼ αR=4 À k and the defendant's expected cost for the trial is pðx c ; y c ÞαR þ y c ¼ 3αR=4.
In period 2, let T c be the plaintiff's expected payoff of suing other than the fixed cost of the trial. T c is calculated to be pðx c ; y c ÞαR À x c ¼ αR=4. By comparing T c with T in inequality (11), we can identify the system under which the plaintiff files a suit more easily. Since α ! 1, we can obtain T c ! T. Therefore, it is easier for the plaintiff to sue under the coupling system than under the decoupling liability system. Under the coupling system, in period 1, we define W c as the defendant's equilibrium expected cost to engage in the activity that has negative externalities. W c is calculated to be ðT c = kÞð3αR=4Þ. By taking the derivative of W c with respect to α, we obtain W c α ¼ 3αR 2 =ð8 kÞ > 0. This result sharply contrasts with the one shown in Proposition 1. That is, the defendant's expected cost of engaging in a harmful activity increases as the punitive multiplier rises under the coupling system, whereas it decreases under the decoupling liability system.
By comparing W c with W in expression (13), we can identify the liability system under which the defendant engages in a harmful activity more easily.
more money, it could improve projects in which it has an interest (Grube, 1993) . Second, if punitive damages are awarded to the state, courts do not have to worry that the plaintiffs might receive a windfall. As a result, they would punish the defendant fully without hesitation (Developments in the Law, 1997). Finally, related to the second point, if the jurors and judges believe that the state would use the punitive damages for socially good purposes, they might be more willing to award higher amounts (Developments in the Law, 1997).
Since α ! 1, we have W c ! W. Based on this inequality and W c α > 0, we can say that it is easier for the defendant to engage in a harmful activity under the decoupling liability system than under the coupling system. It follows that the deterrence effect of the decoupling liability is weaker than that of the coupling liability.
We can summarize these results as the following proposition.
Proposition 2 Under the adversarial system, the defendant engages in an activity that has negative externalities more easily under the decoupling liability system than under the coupling liability system.
In addition, the deterrence effect of the decoupling liability system is even weaker than that of the compensatory damages system adopted by civil law countries, where the defendant pays and the plaintiff receives only compensatory damages. This fact can be easily elicited since α ¼ 1 in our model of the decoupling system corresponds to the compensatory damages system and the deterrence becomes weaker as α increases, as shown in Proposition 1.
Proposition 3 Under the adversarial system, the defendant engages in an activity that has negative externalities more easily under the decoupling liability system than under the system where only compensatory damages are imposed on the defendant.
This proposition may be important for countries that have adversarial systems and impose only compensatory damages on defendants.
19 By attempting to improve the deterrent effect without granting plaintiffs a windfall, such countries are likely to introduce a decoupling system. However, Proposition 3 notes that the introduction of a decoupling system may not improve the deterrent effect.
Conclusion
Several people have criticized punitive damages as simply providing windfalls to plaintiffs. As an alternative, decoupling, which deprives plaintiffs of punitive 19 An example here is Japan. Although Japan is categorized as a civil law country, it modified its Codes of Civil Procedure after World War II to create an adversarial system. Japan's current system is considered to be midway between the German model (active judge and non-adversarial parties) and US model (passive judge and adversarial parties). See Tanabe (1963) and Taniguchi (2008) for more details.
awards and rather places such damages in state-administered funds, is commonly considered to effectively disgorge plaintiffs of any potential windfall without diminishing the deterrent effect of punitive damages. However, in this study we demonstrate that decoupling makes it easier for the defendant to carry out harmful activities under the adversarial system. Moreover, even if the amount of punitive damages is raised in an attempt to set off the reduction in the deterrence effect on the defendant, we find that it has the opposite result to what was intended and leads to more reduction. Therefore, the elimination of windfalls and improvement in the deterrence effect are incompatible under the adversarial system. In addition, deterrence under the decoupling system is even weaker than that under the system where only compensatory damages are imposed on the defendant. Since decoupling has not thus far been sufficiently addressed in other studies from this perspective, the results of this study have significant implications for legal authorities. However, several important issues have not been considered in this study. First, we analyzed only the extreme version of decoupling in this study, namely the complete confiscation of windfalls. By contrast, real-world statutes allocate only a proportion of the awarded punitive damages to the state. Second, the occurrence of frivolous litigations is excluded from our model. 20 Windfalls to plaintiffs are considered to give them incentives to pursue frivolous litigations and one of the advantages of decoupling is to reduce such incentives. 21 In addition, our model does not include settlements, an important part of legal disputes. 22 Extending the model to deal with these issues and testing it empirically would be important future research steps.
20 If we include frivolous litigations in the model, innocent defendants can be found to be liable. In other words, the court may make a type-I error, according to the definition in footnote 9. This possibility could reduce the defendant's expected gain from not engaging in the activity, which might thus discourage him from choosing not to engage and weaken the deterrence. Png (1986) and Mungan (2015) state that the type-I error could generally have such effects. Moreover, Lando (2006) and Lando and Mungan (2015) consider these effects further and distinguish between mistake of act and mistake of identity. As for the decoupling liability system, our assumption of the complete confiscation of windfalls might become important when we consider the effects of the type-I error on the deterrence. That is to say, plaintiffs would be more likely to file frivolous lawsuits when windfalls are only partially confiscated because their incentives to file such lawsuits are related to the total amount of damages they may receive. 21 See, for instance, Dodson (2000) . In his dissent in Smith v. Wade, Chief Justice Rehnquist suggested that awarding punitive damages would cause a "torrent of frivolous claims." 22 For studies that address this issue, see Kahan and Tuckman (1995) , Daughety and Reinganum (2003) , and Landeo et al. (2007) . These studies do not adopt the adversarial system modeled in this study.
